Cholesterol for synthesis of myelin is made locally, not imported into brain.
We examined whether cholesterol needed for myelin formation is locally synthesized or whether it comes from the circulation. The experimental design was to inject [3H]water and to use incorporation of label into brain cholesterol as a measure of the rate of accumulation of newly synthesized cholesterol in brain. The contribution of the circulation to this labeled cholesterol pool was minimized by repressing liver synthesis of cholesterol with a high cholesterol diet. The rate of accumulation of total cholesterol was calculated from the increasing amounts of sterol in brain regions at successive time intervals during development. Thus, accumulating cholesterol not explained as being newly synthesized (radioactive) could be assumed to have come from the circulation. Long-Evans rats, ranging in age from birth to 35 days, were injected intraperitoneally with [3H]water (0.3-1.0 mCi/g of body weight) and killed 2 h later. The brain was dissected into brainstem, cerebellum, and cerebral hemispheres, and total lipids were extracted. Cholesterol and its precursors were quantified by HPLC. The radioactivity associated with the sterol fractions and the specific activity of body water determined from serum were used to calculate the absolute amount of newly synthesized sterol. The rates of cholesterol synthesis were compared with the rates of accumulation of total cholesterol in each brain region. The rate of accumulation of total sterol (cholesterol and desmosterol) closely followed that of newly synthesized total sterol in all brain regions from the second through the fifth postnatal weeks.(ABSTRACT TRUNCATED AT 250 WORDS)